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DETAILED ACTION 
Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 14-22, 41-48, 52-61, 64-85, 87-88 and 92 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Wong et al. U.S. Pat. No. 6,501,483 (hereinafter Wong). 

3. Claim 14: 

Wong teaches a method for generating an image having pixels arranged in rows and 
columns parallel to first and second perpendicular axes* respectively (column 3, lines 41-67, 
column 4, lines 1-65), comprising: 

Calculating pairs of sample values for pixels of the image in accordance with a plurality 
of sampling patterns, one sampling pattern per pixel, one pair of sampling points per sampling 
pattern (column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 

m 

column 10, lines 23-46); and 

Calculating a value for at least one pixel of the image from a respective pair or pairs of 
calculated sample values (column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, 
column 7, lines 1-67, column 8, lines 1-5, column 10, lines 23-46). 
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- The examiner notes that at column 7, lines 54-67 and column 8, lines 1-5, Wong 
teaches calculating the average pixel value from the stored super-sample values in 
contiguous memory locations, and therefore Wong teaches calculating a value for at 
least one pixel of the image from a respective pair or pairs of calculated sample 
values because (Sl+S2+S3+S4)/4 = ((Sl+S2)/2 + (S3+S4)/2)/2 where SI, S2, S3, S4 
are super-sample values. 

Claim 15: 

The claim 15 encompasses the same scope of invention as that of claim 14 except 
additional claimed limitation that a first sampling pattern defines sample positions relative to a 
given pixel on opposite sides of a line parallel to a first axis of the image and dividing the 
respective pixel in two, and a second sampling pattern defines sample positions relative to a 
given pixel on opposite sides of a line parallel to a second axis of the image and dividing the 
respective pixel in two. 

However, Wong further discloses the claimed limitation of that a first sampling pattern 
defines sample positions relative to a given pixel on opposite sides of a line parallel to a first axis 
of the image and dividing the respective pixel in two, and a second sampling pattern defines 
sample positions relative to a given pixel on opposite sides of a line parallel to a second axis of 
the image and dividing the respective pixel in two (figures 1-5, column 4, lines 14-65, column 
10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 

Claim 16: 
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The claim 16 encompasses the same scope of invention as that of claim 15 except 
additional claimed limitation that the second sampling pattern comprises a sampling pattern 
substantially corresponding to the first sampling pattern rotated 90 degree. 

However, Wong further discloses the claimed limitation that that the second sampling 
pattern comprises a sampling pattern substantially corresponding to the first sampling pattern 
rotated 90 degree (figures 1-5, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 
66-67, column 7, lines 1-53). 

Claim 17: 

The claim 1 7 encompasses the same scope of invention as that of claim 1 5 except 
additional claimed limitation that the sampling patterns alternate per pixel along at least one row 
or column of pixels. 

However, Wong further discloses the claimed limitation that the sampling patterns 
alternate per pixel along at least one row or column of pixels (figures 1-5, column 4, lines 14-65, 
column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 

Claim 18: 

The claim 18 encompasses the same scope of invention as that of claim 15 except 
additional claimed limitation that each of the two sampling patterns is applied to every other 
pixel along at least one row or column of pixels, the second sampling pattern substantially 
corresponding to the first sampling pattern rotated 90 degrees. 

However, Wong further discloses the claimed limitation that each of the two sampling 
patterns is applied to every other pixel along at least one row or column of pixels, the second 
sampling pattern substantially corresponding to the first sampling pattern rotated 90 degrees 
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(figures 1-5, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, 
lines 1-53). 

Claim 19: 

The claim 19 encompasses the same scope of invention as that of claim 15 except 
additional claimed limitation that the sampling pattern for each consecutive pixel alternates along 
a row or column of pixels between a given sampling pattern and its 90 degrees-rotated 
counterpart. 

However, Wong further discloses the claimed limitation that the sampling pattern for 
each consecutive pixel alternates along a row or column of pixels between a given sampling 
pattern and its 90 degrees-rotated counterpart (figures 1-5, column 4, lines 14-65, column 10, 
lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 

Claim 20: 

The claim 20 encompasses the same scope of invention as that of claim 15 except 
additional claimed limitation that all sampling patterns are considered as dividing the regions of 
respective pixels into the same four-by-four array of sub-regions and four potential sample 
positions are arranged within the array in a manner whereby no two potential sample positions 
are located in the same row, column, or diagonal of sub-regions, the plurality of sampling 
patterns comprising first and second sampling patterns, each defining two sampling positions 
from the four potential sampling positions, the first sampling pattern having sample locations in 
the first and fourth rows of the array and the second sampling pattern having sample locations in 
the second and third rows of the array. 
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However, Wong further discloses the claimed limitation that all sampling patterns are 
considered as dividing the regions of respective pixels into the same four-by-four array of sub- 
regions and four potential sample positions are arranged within the array in a manner whereby no 
two potential sample positions are located in the same row, column, or diagonal of sub-regions, 
the plurality of sampling patterns comprising first and second sampling patterns, each defining 
two sampling positions from the four potential sampling positions, the first sampling pattern 
having sample locations in the first and fourth rows of the array and the second sampling pattern 
having sample locations in the second and third rows of the array (figures 1-5, column 4, lines 
14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 

Claim 21: 

The claim 21 encompasses the same scope of invention as that of claim 14 except 
additional claimed limitation of the sampling pattern alternating per pixel along at least one row 

* 

or column of pixels. However, Wong further discloses the claimed limitation of the sampling 
pattern alternating per pixel along at least one row or column of pixels (figures 1-5, column 4, 
lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 
Claim 22: 

The claim 22 encompasses the same scope of invention as that of claim 14 except 
additional claimed limitation of each of the two sampling patterns being applied to every other 
pixel along at least one row or column of pixels, the second sampling pattern substantially 
corresponding to the first sampling pattern rotated 90 degrees. However, Wong further discloses 
the claimed limitation of each of the two sampling patterns being applied to every other pixel 
along at least one row or column of pixels, the second sampling pattern substantially 
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corresponding to the first sampling pattern rotated 90 degrees (figures 1-5, column 4, lines 14- 
65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 



Claim 41: 

Wong teaches a method for calculating values for pixels of an image having its pixels 
arranged in rows and columns parallel to first and second perpendicular axes, respectively 
(column 3, lines 41-67, column 4, lines 1-65), comprising: 

Calculating sample values for pixels of the image in accordance with one or more sample 
patterns, the region of potential sampling locations relative to a pixel considered as divided 
evenly into a four-by-four array of sub-regions each sampling pattern having at least two sample 
locations relative to a pixel, each sample location located at one of four candidate sampling 
locations, and the candidate sampling locations arranged in a manner whereby no two of the four 
candidate sample locations for a given sampling pattern are located along the same row, column, 
or diagonal of sub-regions, at least one sampling pattern including at least one other sampling 
location not located in one of the candidate sampling locations, no more than seven sub-regions 
containing any sampling location (figures 5A-5L, column 5, lines 12-67, column 6, lines 1-65, 
lines 66-67, column 7, lines 1-53, column 10, lines 23-46); and 

Calculating values for pixels of the image from sample values calculated from respective 
pixels (column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 



4. Claim 42: 
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Wong teaches a method for calculating values for pixels of an image having its pixels 
arranged in rows and columns parallel to first and second perpendicular axes, respectively 
(column 3, lines 41-67, column 4, lines 1-65), comprising: 

Calculating sample values for pixels of the image in accordance with a sample pattern, 
the region of potential sampling locations relative to a pixel considered as divided evenly into a 
four-by-four array of sub-regions, the sampling pattern having two sample locations relative to a 
pixel, each sample location located at one of four candidate sampling locations, and the 
candidate sampling locations arranged in a manner whereby no two of the four candidate sample 
locations for a given sampling pattern are located along the same row, column, or diagonal of 
sub-regions (figures 5A-5L, column 5, lines 12-67, column 6, lines 1-65, lines 66-67, column 7, 
lines 1-53, column 10, lines 23-46); and 

Calculating values for pixels of the image from sample values calculated from respective 
pixels (column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 



Claim 43: 

The claim 43 encompasses the same scope of invention as that of claim 42 except 
additional claimed limitation of the two sample locations located in the first and fourth rows of 
the array of sub-regions. 

However, Wong further discloses the claimed limitation of the two sample locations 
located in the first and fourth rows of the array of sub-regions (figures 5 A-5L, column 4, lines 
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14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23- 
67, column 11, lines 1-67, column 12, lines 1-56). 
Claim 44: 

The claim 44 encompasses the same scope of invention as that of claim 43 except 
additional claimed limitation of the two sample locations located substantially at the center of 
respective sub-regions. However, Wong further discloses the claimed limitation of the two 
sample locations located substantially at the center of respective sub-regions (figures 5 A-5L, 
column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 

Claim 45: 

The claim 45 encompasses the same scope of invention as that of claim 43 except 
additional claimed limitation of the two sample locations located at the center of respective sub- 
regions. However, Wong further discloses the claimed limitation of the two sample locations 
located at the center of respective sub-regions (figures 5A-5L, column 4, lines 14-65, column 10, 
lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, 
lines 1-67, column 12, lines 1-56). 

Claim 46: 

The claim 46 encompasses the same scope of invention as that of claim 42 except 
additional claimed limitation of the two sample locations located in the second and third rows of 
the array of sub-regions. However, Wong further discloses the claimed limitation of the two 
sample locations located in the second and third rows of the array of sub-regions (figures 5 A-5L, 
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column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 
Claim 47: 

The claim 47 encompasses the same scope of invention as that of claim 446 except 
additional claimed limitation of the two sample locations located substantially at the center of 
respective sub-regions. However, Wong further discloses the claimed limitation of the two 
sample locations located substantially at the center of respective sub-regions (figures 5 A-5L, 
column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 

Claim 48: 

The claim 48 encompasses the same scope of invention as that of claim 46 except 
additional claimed limitation of the two sample locations located at the center of respective sub- 
regions. However, Wong further discloses the claimed limitation of the two sample locations 
located at the center of respective sub-regions (figures 5A-5L, column 4, lines 14-65, column 10, 
lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, 
lines 1-67, column 12, lines 1-56). 
5. Claim 52: 

U.S. Pat. No. 6,501,483 to Wong et al. teaches a method for calculating values for pixels 
of an image having pixels arranged in rows and columns parallel to first and second 
perpendicular axes, respectively (column 3, lines 41-67, column 4, lines 1-65), comprising: 
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Calculating sample values for pixels of the image in accordance with a plurality of 
sample patterns (figures 5A-5L, column 5, lines 12-67, column 6, lines 1-65, lines 66-67, column 
7, lines 1-53, column 10, lines 23-46); and 

Calculating values for pixels of the image from respective calculated sample values 
(column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 



Claim 53: 

The claim 53 encompasses the same scope of invention as that of claim 52 except 
additional claimed limitation of the plurality of sampling patterns comprising a set of addressable 
sampling patterns stored in a writable memory. However, Wong further discloses the claimed 
limitation of the plurality of sampling patterns comprising a set of addressable sampling patterns 
stored in a writable memory (figures 5A-5L, column 4, lines 14-65, column 10, lines 23-37, 
column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, 
column 12, lines 1-56). 

Claim 54: 

The claim 54 encompasses the same scope of invention as that of claim 52 except 
additional claimed limitation of the sampling pattern for a given pixel being determined by a 
calculation based upon the row and/or column containing the pixel. However, Wong further 
discloses the claimed limitation of the sampling pattern for a given pixel being determined by a 
calculation based upon the row and/or column containing the pixel (figures 5 A-5L, column 4, 




# 
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lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, 
lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 
Claim 55: 

The claim 55 encompasses the same scope of invention as that of claim 52 except 
additional claimed limitation of determination of the sample locations comprising each sampling 
pattern based on a deterministic calculation. However, Wong further discloses the claimed 
limitation of determination of the sample locations comprising each sampling pattern based on a 
deterministic calculation (figures 1-7, column 4, lines 14-65, column 10, lines 23-37, column 6, 
lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, 
lines 1-56). 

* 

Claim 56: 

The claim 56 encompasses the same scope of invention as that of claim 53 except 
additional claimed limitation of selecting one sampling pattern from the plurality of sampling 
patterns to be applied when calculating sample values for a given pixel. However, Wong further 
discloses the claimed limitation of selecting one sampling pattern from the plurality of sampling 
patterns to be applied when calculating sample values for a given pixel (figures 1-7, column 4, 
lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, 
lines 23-67, column 1 1, lines 1-67, column 12, lines 1-56). 

Claim 57: 

The claim 57 encompasses the same scope of invention as that of claim 56 except 
additional claimed limitation of selecting the one sampling pattern comprising randomly 
selecting one sampling pattern from the plurality. However, Wong further discloses the claimed 
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limitation of selecting the one sampling pattern comprising randomly selecting one sampling 
pattern from the plurality (figures 1-7, column 4, lines 14-65, column 10, lines 23-37, column 6, 
lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, 
lines 1-56). 

Claim 58: 

The claim 58 encompasses the same scope of invention as that of claim 56 except 
additional claimed limitation that selection of the one sampling pattern is made in accordance 
with a pseudo-random selection method. However, Wong further discloses the claimed limitation 
that selection of the one sampling pattern is made in accordance with a pseudo-random selection 
method (figures 1-7, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, 
column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 

Claim 59: 

The claim 59 encompasses the same scope of invention as that of claim 56 except 
additional claimed limitation that selection of the one sampling pattern is made based on the 
sampling patterns selected for calculating sample values for pixels in the same row or column as 
the given pixel. 

However, Wong further discloses the claimed limitation that selection of the one 
sampling pattern is made based on the sampling patterns selected for calculating sample values 
for pixels in the same row or column as the given pixel (figures 1-7, column 4, lines 14-65, 
column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, 
column 11, lines 1-67, column 12, lines 1-56). 

Claim 60: 
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The claim 60 encompasses the same scope of invention as that of claim 56 except 
additional claimed limitation that selection of the one sampling pattern is made based on the row 
and/or column in which the given pixel lies. However, Wong further discloses the claimed 
limitation that selection of the one sampling pattern is made based on the row and/or column in 
which the given pixel lies (figures 1-7, column 4, lines 14-65, column 10, lines 23-37, column 6, 
lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, 
lines 1-56). 

Claim 61: 

The claim 61 encompasses the same scope of invention as that of claim 60 except 
additional claimed limitation that the sampling patterns define sampling locations substantially at 
the center of one or more of sixteen different regions, the sixteen regions evenly arranged in a 
four-by-four array of regions, each of the regions having the same shape and size. 

However, Wong further discloses the claimed limitation that the sampling patterns define 

* 

sampling locations substantially at the center of one or more of sixteen different regions, the 
sixteen regions evenly arranged in a four-by-four array of regions, each of the regions having the 
same shape and size (figures 1-7, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 
66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1- 
56). 

Claim 64: 
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(1) Wong teaches a method for calculating values for pixels of an image having pixels 
arranged in rows and columns parallel to first and second perpendicular axes, respectively 
(column 3, lines 41-67, column 4, lines 1-65), comprising: 

Calculating sample values for pixels of the image in accordance with a fixed set of 
sampling patterns stored in a read-only memory, selecting one sampling pattern from the set of 
sampling patterns to be applied for calculating sample values for a given pixel (it is apparent that 
sampling patterns to be stored in a read-only memory; see a plurality of sampling patterns in 
figures 5A-5L, column 5, lines 12-67, column 6, lines 1-65, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46); and 

Calculating values for pixels of the image from respective calculated sample values 
(column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 



The claim 65 encompasses the same scope of invention as that of claim 64 except 
additional claimed limitation of selecting one sampling pattern comprising randomly selecting 
one sampling pattern from the set. Wong further discloses the claimed limitation of selecting one 
sampling pattern comprising randomly selecting one sampling pattern from the set (column 7, 
lines 18-53). 



The claim 66 encompasses the same scope of invention as that of claim 64 except 
additional claimed limitation that selection of the one sampling pattern is made in accordance 
with a pseudo-random selection method. Wong further discloses the claimed limitation that 



Claim 65: 



Claim 66: 



•> 
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selection of the one sampling pattern is made in accordance with a pseudo-random selection 
method (column 7, lines 18-53). 
Claim 67: 

The claim 67 encompasses the same scope of invention as that of claim 64 except 
additional claimed limitation that selection of the one sampling pattern is made based on the 
sampling patterns selected from calculating sample values for pixels in the same row or column 
as the given pixel. Wong further discloses the claimed limitation that selection of the one 
sampling pattern is made based on the sampling patterns selected from calculating sample values 
for pixels in the same row or column as the given pixel (column 7, lines 18-53). 

Claim 68: 

The claim 68 encompasses the same scope of invention as that of claim 64 except 
additional claimed limitation that selection of the one sampling pattern is made based on the row 
and/or column in which the given pixel lies. Wong further discloses the claimed limitation that 
selection of the one sampling pattern is made based on the row and/or column in which the given 
pixel lies (column 7, lines 18-53). 

Claim 69: 

The claim 69 encompasses the same scope of invention as that of claim 68 except 
additional claimed limitation that the sampling patterns define sampling locations substantially at 
the center of one or more of sixteen different regions, the sixteen regions evenly arranged in a 
four-by-four array of regions, each region having the same shape and size. 

Wong further discloses the claimed limitation that selection that the sampling patterns 
define sampling locations substantially at the center of one or more of sixteen different regions, 
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the sixteen regions evenly arranged in a four-by-four array of regions, each region having the 
same shape and size (column 7, lines 18-53). 

6. Claim 70: 

Wong teaches a method for calculating values for pixels of an image having the pixels 
arranged in rows and columns parallel to first and second perpendicular axes, respectively 
(column 3, lines 41-67, column 4, lines 1-65), comprising: 

Shifting the sampling locations defined by one or more sampling patterns relative to a 
pixel (column 7, lines 1-17); 

Calculating sample values for at least one pixel in accordance with the shifted sampling 
locations of a respective sampling pattern (figures 5A-5L, column 5, lines 12-67, column 6, lines 
1-65, lines 66-67, column 7, lines 1-53, column 10, lines 23-46); and 

Calculating values for pixels of the image from respective calculated sample values 
(column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 

Claim 71: 

The claim 71 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that the one or more sampling patterns are stored into a writable 
memory, the sampling pattern applied depending upon those stored in the memory. 
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Wong further discloses the claimed limitation that selection that the one or more 
sampling patterns are stored into a writable memory, the sampling pattern applied depending 
upon those stored in the memory (column 7, lines 18-53). 

Claim 72: 

The claim 72 encompasses the same scope of invention as that of claim 71 except 
additional claimed limitation that shifting sampling locations for a sampling pattern comprises 
adding an independently random or pseudorandom offset to each coordinate of each respective 
sampling location for each pixel. 

Wong further discloses the claimed limitation that shifting sampling locations for a 
sampling pattern comprises adding an independently random or pseudorandom offset to each 
coordinate of each respective sampling location for each pixel (column 7, lines 1-53). 

Claim 73: 

The claim 73 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that shifting the sampling locations of a sampling pattern comprises 
applying a linear transformation to the coordinates of the sampling locations of the sampling 
pattern. 

Wong further discloses the claimed limitation that shifting the sampling locations of a 
sampling pattern comprises applying a linear transformation to the coordinates of the sampling 
locations of the sampling pattern (column 7, lines 1-53). 

Claim 74: 

The claim 74 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that shifting the sampling locations of a sampling pattern comprises 




Application/Control Number: 09/823,935 Page 19 

Art Unit: 2672 

adding independently random or pseudorandom offset to each coordinate of each respective 
sampling location for each pixel. 

Wong further discloses the claimed limitation that shifting the sampling locations of a 
sampling pattern comprises adding independently random or pseudorandom offset to each 
coordinate of each respective sampling location for each pixel (column 7, lines 1-53). 

Claim 75: 

The claim 75 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that shifting the sampling pattern comprises shifting the sampling 

r 

pattern parallel to either the first or second axis. 

Wong further discloses the claimed limitation that shifting the sampling pattern 
comprises shifting the sampling pattern parallel to either the first or second axis (column 7, lines 
1-53). 

Claim 76: 

The claim 76 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that at least one of the sampling patterns comprises a sampling 
pattern having four sample locations, the four sample locations arranged relative to a pixel within 
a region evenly divided into an array of 16 sub-regions in a manner whereby no two sample 
locations are located in the same row, column, or diagonal of sub-regions where the sub-regions 
are considered as arranged into a four-by-four array of sub-regions. 

Wong further discloses the claimed limitation that at least one of the sampling patterns 
comprises a sampling pattern having four sample locations, the four sample locations arranged 
relative to a pixel within a region evenly divided into an array of 16 sub-regions in a manner 



♦ 
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whereby no two sample locations are located in the same row, column, or diagonal of sub- 
regions where the sub-regions are considered as arranged into a four-by-four array of sub-regions 
(column 7, lines 1-53). 



The claim 77 encompasses the same scope of invention as that of claim 76 except 
additional claimed limitation that shifting sampling locations for the sampling pattern comprises 
adding an independently random or pseudorandom offset to each coordinate of each of the four 
sample locations for each pixel. 

Wong further discloses the claimed limitation that shifting sampling locations for the 
sampling pattern comprises adding an independently random or pseudorandom offset to each 
coordinate of each of the four sample locations for each pixel (column 7, lines 1-53). 



The claim 78 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that at least two of the sampling patterns is considered as dividing a 
given pixel into a four-by-four array of sub-pixels and four potential sample positions are 
arranged within the array in a manner where no two potential samples positions are located in the 
same row, column, or diagonal of sub-pixels, each of the two sampling patterns having two 
sampling positions from the four potential sampling positions, a first sampling pattern having 
sample locations in the first and fourth rows of the array and a second sampling pattern having 
sample locations in the second and third rows of the array. 

Wong further discloses the claimed limitation that at least two of the sampling patterns is 
considered as dividing a given pixel into a four-by-four array of sub-pixels and four potential 



Claim 77: 



Claim 78: 




Application/Control Number: 09/823,935 Page 21 

Art Unit: 2672 

sample positions are arranged within the array in a manner where no two potential samples 
positions are located in the same row, column, or diagonal of sub-pixels, each of the two 
sampling patterns having two sampling positions from the four potential sampling positions, a 
first sampling pattern having sample locations in the first and fourth rows of the array and a 
second sampling pattern having sample locations in the second and third rows of the array 
(column 7, lines 1-53). 
Claim 79: 

The claim 79 encompasses the same scope of invention as that of claim 78 except 
additional claimed limitation that shifting sampling locations for the two sampling patterns 
comprises adding an independently random or pseudorandom offset to each coordinate of each 
of the two respective sample locations for each pixel. 

Wong further discloses the claimed limitation that shifting sampling locations for the two 
sampling patterns comprises adding an independently random or pseudorandom offset to each 
coordinate of each of the two respective sample locations for each pixel (column 7, lines 1-53). 

Claim 80: 

The claim 80 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that one sampling pattern is considered as dividing a given pixel 
into a four-by-four array of sub-pixels and four potential sample positions are arranged within 
the array in a manner where no two potential samples positions are located in the same row, 
column, or diagonal of sub-pixels, the sampling pattern having two sampling positions from the 
four potential sampling positions, the sampling pattern having sample locations in the first and 
fourth rows of the array. 
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Wong further discloses the claimed limitation that one sampling pattern is considered as 
dividing a given pixel into a four-by-four array of sub-pixels and four potential sample positions 
are arranged within the array in a manner where no two potential samples positions are located in 
the same row, column, or diagonal of sub-pixels, the sampling pattern having two sampling 
positions from the four potential sampling positions, the sampling pattern having sample 
locations in the first and fourth rows of the array (figures 5A-5L, column 5, lines 12-67, column 
6, lines 1-65, lines 66-67, column 7, lines 1-53, column 10, lines 23-46). 

Claim 81: 

The claim 81 encompasses the same scope of invention as that of claim 80 except 
additional claimed limitation that shifting sampling locations for the sampling pattern comprises 
adding an independently random or pseudorandom offset to each coordinate of each of the two 
respective sample locations for each pixel. 

Wong further discloses the claimed limitation that shifting sampling locations for the 
sampling pattern comprises adding an independently random or pseudorandom offset to each 
coordinate of each of the two respective sample locations for each pixel (column 7, lines 1-53). 

Claim 82: 

The claim 82 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that one sampling pattern is considered as dividing a given pixel 
into a four-by-four array of sub-pixels and four potential sample positions are arranged within 
the array in a manner where no two potential samples positions are located in the same row, 
column, or diagonal of sub-pixels, the sampling pattern having two sampling positions from the 
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four potential sampling positions, the sampling pattern having sample locations in the second and 
third rows of the array. 

Wong further discloses the claimed limitation that one sampling pattern is considered as 
dividing a given pixel into a four-by-four array of sub-pixels and four potential sample positions 
are arranged within the array in a manner where no two potential samples positions are located in 
the same row, column, or diagonal of sub-pixels, the sampling pattern having two sampling 
positions from the four potential sampling positions, the sampling pattern having sample 
locations in the second and third rows of the array (figures 5A-5L, column 5, lines 12-67, 
column 6, lines 1-65, lines 66-67, column 7, lines 1-53, column 10, lines 23-46). 



additional claimed limitation that shifting sampling locations for the sampling pattern comprises 
adding an independently random or pseudorandom offset to each coordinate of each of the two 
respective sample locations for each pixel. 

Wong further discloses the claimed limitation that shifting sampling locations for the 
sampling pattern comprises adding an independently random or pseudorandom offset to each 
coordinate of each of the two respective sample locations for each pixel (column 7, lines 1-53). 



The claim 84 encompasses the same scope of invention as that of claim 70 except 
additional claimed limitation that one sampling pattern is considered as dividing a given pixel 
into a four-by-four array of sub-pixels and four potential sample positions are arranged within 
the array in a manner where no two potential samples positions are located in the same row, 



Claim 83: 



The claim 83 encompasses the same scope of invention as that of claim 82 except 



Claim 84: 



• 
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column, or diagonal of sub-pixels, the sampling pattern having two sampling positions from the 
four potential sampling positions. 

Wong further discloses the claimed limitation that one sampling pattern is considered as 
dividing a given pixel into a four-by-four array of sub-pixels and four potential sample positions 
are arranged within the array in a manner where no two potential samples positions are located in 
the same row, column, or diagonal of sub-pixels, the sampling pattern having two sampling 
positions from the four potential sampling positions (figures 5A-5L, column 5, lines 12-67, 
column 6, lines 1-65, lines 66-67, column 7, lines 1-53, column 10, lines 23-46). 



The claim 85 encompasses the same scope of invention as that of claim 84 except 
additional claimed limitation that shifting sampling locations for the sampling pattern comprises 
adding an independently random or pseudorandom offset to each coordinate of each of the two 
respective sample locations for each pixel. 

Wong further discloses the claimed limitation that shifting sampling locations for the 
sampling pattern comprises adding an independently random or pseudorandom offset to each 
coordinate of each of the two respective sample locations for each pixel (column 7, lines 1-53). 

7. Claims 87-88: 

The claim 87(88) encompasses the same scope of invention as set forth in claim 14(20) 
except additional claimed limitation of an apparatus for rendering of an image. However, Wong 
further discloses the claimed limitation of an apparatus for rendering of an image (column 3, 
lines 41-63). 



Claim 85: 



• 
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8. Claim 92: 

The claim 92 encompasses the same scope of invention as set forth in claim 20 except 
additional claimed limitation of an apparatus for rendering of an image. However, Wong further 
discloses the claimed limitation of an apparatus for rendering of an image (column 3, lines 41- 



obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



10. Claims 1-13, 23-32, 37-39, 49-51, 63 86, 91 and 93-97 are rejected under 35 

U.S.C. 102(e) as being anticipated by Wong et al. U.S. Pat. No. 6,501,483 (hereinafter Wong) in 
view of Don P. Mitchell, "Generating Antialiased Images at Low Sampling Densities", 
Computer Graphics, Vol. 21, No. 4, July 1987, pp. 65-72 (hereinafter Mitchell) and Mark A. Z. 
Dippe et al. "Antialiasing Through Stochastic Sampling", SIGGRAPH, Vol. 19, No. 3, 1985, pp. 
69-78 (hereinafter Dippe). 

11. Claim 1: 



63). 



Claim Rejections - 35 USC §103 



9. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 



(1) Wong teaches a method for calculating values for pixels of an image (see the 
abstract), comprising: 
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Calculating sample values for pixels of an image in accordance with a sampling pattern 
for each pixel (column 4, lines 14-30), each sampling pattern defining one or more sampling 
locations at which sample values are calculated (figures 5A-5L), the sampling locations being 
relative to a pixel (figure 5 A-5L); and 

Determining a value for at least one pixel by combining sample values calculated for the 
sampling locations for the pixel (column 4, lines 14-65). 

- The examiner notes that at 542 of Fig. 7, Wong teaches selecting a sampling pattern 
from a plurality of sampling patterns shown in figures 5 A-5L, and based on the super- 
sample pattern utilized, the location of the sub-pixel associated with each super- 
sample is determined according to the pattern shown in figures 5 A-5L. 

(2) However, it is not clear that Wong teaches the claim limitation of "the sampling 

4 

pattern for consecutive pixels alternating between a first and a second sampling pattern". 

(3) Mitchell teaches a non-uniform or adaptive sampling patterns with variations in local 
sampling densities for super-sampling cells or pixel regions or pixels (e.g., Mitchell page 67-68). 

(4) It would have been obvious to one of ordinary skill in the art to have incorporated the 
Mitchell's non-uniform or adaptive sampling for super-sampling cells into the Wong's invention 
to select sampling patterns for pixels because Wong also teaches non-uniform sampling patterns 
and non-uniform pixel changes and further teaches that the determination of the appropriate 
super-smapling pattern to use in somewhat subjective (e.g., Wong column 5, lines 49-67) and 
therefore suggesting two different sampling patterns can be selected for consecutive pixels. 
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Moreover, applicant fails to establish the criticality of the specific way of non-uniform or 
adaptive sampling using two different sampling patterns for different pixels. 

(5) One having the ordinary skill in the art would have been motivated to do this because 
it would have provided a routine experimentation of the test sampling patterns to possibly reduce 
visible or invisible aliasing noise or to reduce signal to noise ratio by employing the alternating 
sampling patterns for the consecutive pixels (e.g., Dippe page 73-74). 

Claim 2: 

The claim 2 encompasses the same scope of invention as that of claim 1 except additional 
claimed limitation that each sampling pattern defines two sample locations and calculating 
sample values comprises calculating a pair of sample values whenever sample values for a pixel 
are calculated in accordance with the first or second sampling pattern, the sampling patterns 
alternating from one pixel to the next. However, Wong further discloses the claimed limitation 
that each sampling pattern defines two sample locations and calculating sample values comprises 
calculating a pair of sample values whenever sample values for a pixel are calculated in 
accordance with the first or second sampling pattern, the sampling patterns alternating from one 
pixel to the next (figure 1, column 4, lines 14-65, column 10, lines 23-37). 

Claim 3: 

The claim 3 encompasses the same scope of invention as that of claim 2 except additional 
claimed limitation that the pixels of the image are arranged along rows and columns parallel to 
first and second perpendicular axes, respectively, and the pair of sample locations per sampling 
pattern for at least two pixels are arranged along a line parallel to neither axis. 
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However, Wong further discloses the claimed limitation that the pixels that the image are 
arranged along rows and columns parallel to first and second perpendicular axes, respectively, 
and the pair of sample locations per sampling pattern for at least two pixels are arranged along a 
line parallel to neither axis (figure 1, column 4, lines 14-65, column 10, lines 23-37). 

Claim 4: 

The claim 4 encompasses the same scope of invention as that of claim 2 except additional 
claimed limitation of calculating a pair of sample values comprises calculating sample values at 
sample positions arranged according to either a first or second sample pattern, the first sampling 
pattern having sample positions on opposite sides of a line parallel to a first axis and dividing a 
respective pixel region in two, and the second sampling pattern having sample positions on 
opposite sides of a line parallel to a second axis and dividing a respective pixel region in two, the 
second axis perpendicular to the first axis. 

However, Wong further discloses the claimed limitation that the pixels of calculating a 
pair of sample values comprises calculating sample values at sample positions arranged 
according to either a first or second sample pattern, the first sampling pattern having sample 
positions on opposite sides of a line parallel to a first axis and dividing a respective pixel region 
in two, and the second sampling pattern having sample positions on opposite sides of a line 
parallel to a second axis and dividing a respective pixel region in two, the second axis 
perpendicular to the first axis (figures 1-5, column 4, lines 14-65, column 10, lines 23-37, 
column 6, lines 66-67, column 7, lines 1-53). 

Claim 5: 
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The claim 5 encompasses the same scope of invention as that of claim 4 except additional 
claimed limitation of the two lines parallel to the respective axes pass through the centers of 
respective pixels. However, Wong further discloses the claimed limitation that the pixels of the 
two lines parallel to the respective axes pass through the centers of respective pixels (figures 1-5, 
column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 



The claim 6 encompasses the same scope of invention as that of claim 5 except additional 
claimed limitation that each sampling pattern has a sample position on each side of both of two 
lines parallel to respective axes and passing through the center of respective pixels. However, 
Wong further discloses the claimed limitation that each sampling pattern has a sample position 
on each side of both of two lines parallel to respective axes and passing through the center of 
respective pixels (figures 1-5, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66- 
67, column 7, lines 1-53). 



The claim 7 encompasses the same scope of invention as that of claim 1 except additional 
claimed limitation that calculating sample values comprises calculating four sample values at 
four respective sample locations within a respective pixel region whenever a sampling pattern is 
applied to a pixel, each pixel region considered as divided evenly into a four-by-four array of 
sub-regions and the four sample locations defined for a pixel by any given sampling pattern 
arranged within the pixel region in a manner whereby no two sample points defined by the same 
sampling pattern are located in the same row or column of sub-regions. 



Claim 6: 



Claim 7: 



• 
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However, Wong further discloses the claimed limitation that calculating sample values 
comprises calculating four sample values at four respective sample locations within a respective 
pixel region whenever a sampling pattern is applied to a pixel, each pixel region considered as 
divided evenly into a four-by-four array of sub-regions and the four sample locations defined for 
a pixel by any given sampling pattern arranged within the pixel region in a manner whereby no 
two sample points defined by the same sampling pattern are located in the same row or column 
of sub-regions (figures 1-5, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66- 
67, column 7, lines 1-53). 



The claim 8 encompasses the same scope of invention as that of claim 7 except additional 
claimed limitation of no two sampling locations of the four defined by a given sampling pattern 
being located in the same row or column or diagonal of sub-regions. 

However, Wong further discloses the claimed limitation of no two sampling locations of 
the four defined by a given sampling pattern being located in the same row or column or 
diagonal of sub-regions (figures 1-5, column 4, lines 14-65, column 10, lines 23-37, column 6, 
lines 66-67, column 7, lines 1-53). 



The claim 9 encompasses the same scope of invention as that of claim 8 except additional 
claimed limitation of each sampling location lying substantially at the center of a sub-region. 
However, Wong further discloses the claimed limitation of no two sampling locations of each 
sampling location lying substantially at the center of a sub-region (figures 1-5, column 4, lines 
14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 



Claim 8: 



Claim 9: 
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Claim 10: 

The claim 10 encompasses the same scope of invention as that of claim 8 except 
additional claimed limitation that no two different sampling patterns applied to two different 
pixels define any two sampling locations which lie in corresponding sub-regions of their 
respective pixels. 

However, Wong further discloses the claimed limitation that no two different sampling 
patterns applied to two different pixels define any two sampling locations which lie in 
corresponding sub-regions of their respective pixels (figures 1-5, column 4, lines 14-65, column 
10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 

Claim 1 1 : 

The claim 1 1 encompasses the same scope of invention as that of claim 10 except 
additional claimed limitation of the sampling patterns alternating per pixel for vertically- 
consecutive pixels. However, Wong further discloses the claimed limitation of the sampling 
patterns alternating per pixel for vertically-consecutive pixels (figures 1-5, column 4, lines 14- 
65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 

Claim 12: 

The claim 12 encompasses the same scope of invention as that of claim 10 except 
additional claimed limitation of the sampling patterns alternating per pixel for horizontally- 
consecutive pixels. However, Wong further discloses the claimed limitation of the sampling 
patterns alternating per pixel for horizontally-consecutive pixels (figures 1-5, column 4, lines 14- 
65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 

Claim 13: 
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The claim 13 encompasses the same scope of invention as that of claim 10 except 
additional claimed limitation of the sampling patterns alternating per pixel both for horizontally- 
consecutive pixels and also for vertically-consecutive pixels. However, Wong further discloses 
the claimed limitation of the sampling patterns alternating per pixel both for horizontally- 
consecutive pixels and also for vertically-consecutive pixels (figures 1-5, column 4, lines 14-65, 
column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53). 



12. Claim 23: 

(1) Wong teaches a method for calculating values for pixels of an image having the pixels 
arranged in rows and columns parallel to first and second perpendicular axes, respectively 
(column 3, lines 41-67, column 4, lines 1-65), comprising: 

Calculating sample values for pixels of the image in accordance with a plurality of 
sampling rates (column 5, lines 12-67, column 6, lines 1-65); and 

Calculating values for pixels of the image from a respective calculated sample values 
(column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 

- The examiner notes that at 542 of Fig. 7, Wong teaches selecting a sampling pattern 
from a plurality of sampling patterns shown in figures 1 A-1F, 2A, 3 A, 4A, 5A-5L, 
and two consecutive pixels with the different super- sample patterns should have 
different sampling rates and the sampling rate differing for at least two pixels of the 
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image. In column 5, lines 20-24 of Wong, it is stated "FIG. 3B does not exhibit a 
consistent horizontal or vertical sampling frequency." Therefore, Wong fulfills claim 



(2) However, it is not clear that Wong teaches the claim limitation of "the sampling rate 
differing for at least two pixels of the image". 

(3) Mitchell teaches a non-uniform or adaptive sampling patterns with variations in local 
sampling densities for super-sampling cells or pixel regions or pixels (e.g., Mitchell page 67-68). 

(4) It would have been obvious to one of ordinary skill in the art to have incorporated the 
Mitchell's non-uniform or adaptive sampling for super-sampling cells into the Wong's invention 
to select sampling patterns for pixels because Wong also teaches non-uniform sampling patterns 
and non-uniform pixel changes and further teaches that the determination of the appropriate 
super-smapling pattern to use in somewhat subjective (e.g., Wong column 5, lines 49-67) and 
therefore suggesting the use of different sampling patterns for consecutive pixels. Moreover, 
applicant fails to establish the criticality of the specific way of non-uniform or adaptive sampling 
for different pixels. 

(5) One having the ordinary skill in the art would have been motivated to do this because 
it would have provided a routine experimentation of the test sampling patterns to possibly reduce 
visible or invisible aliasing noise or to reduce signal to noise ratio by employing the different 
sampling patterns for the different pixels (e.g., Dippe page 73-74). 



23. 



Claim 24: 
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The claim 24 encompasses the same scope of invention as that of claim 23 except 
additional claimed limitation of the sampling rate alternating per pixel for consecutive pixels 
along lines parallel to one or the other axes of the image for at least some of the horizontal or 
vertical lines of pixels of the image. 

However, Wong further discloses the claimed limitation of the sampling rate alternating 
per pixel for consecutive pixels along lines parallel to one or the other axes of the image for at 
least some of the horizontal or vertical lines of pixels of the image (figures 1-7, column 4, lines 
14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23- 
67, column 11, lines 1-67, column 12, lines 1-56). 



The claim 25 encompasses the same scope of invention as that of claim 23 except 
additional claimed limitation of the sampling rate being constant for the pixels arranged along 
any given line parallel to the first axis and varies among the plurality of sampling rates for the 
pixels arranged along any given line parallel to the second axis. 

However, Wong further discloses the claimed limitation of the sampling rate being 
constant for the pixels arranged along any given line parallel to the first axis and varies among 
the plurality of sampling rates for the pixels arranged along any given line parallel to the second 
axis (figures 1-7, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 
7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 



Claim 25: 



Claim 26: 
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The claim 26 encompasses the same scope of invention as that of claim 25 except 
additional claimed limitation of the first and second sampling rates alternating per pixel for 
consecutive pixels in any line parallel to the second axis. 

However, Wong further discloses the claimed limitation of the first and second sampling 
rates alternating per pixel for consecutive pixels in any line parallel to the second axis (figures 1- 
7, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 

13. Claim 27: 

(1) Wong teaches a method for calculating values for pixels of an image having the pixels 
arranged in rows and columns parallel to first and second perpendicular axes, respectively 
(column 3, lines 41-67, column 4, lines 1-65), comprising: 

Calculating sample values for pixels of the image in accordance with first and second 
sampling rates, the sampling rate remaining constant for consecutive pixels arranged along any 
one given line parallel to the first axis (column 5, lines 12-67, column 6, lines 1-65); and 

Calculating values for pixels of the image from a respective calculated sample values 
(column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 

- The examiner notes that at 542 of Fig. 7, Wong teaches selecting a sampling pattern 
from a plurality of sampling patterns shown in figures 1 A-1F, 2A, 3 A, 4A, 5A-5L, 
and two consecutive pixels with the different super-sample patterns should have 
different sampling rates and the sampling rate differing for at least two pixels of the 
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image. In column 5, lines 20-24 of Wong, it is stated "FIG. 3B does not exhibit a 
consistent horizontal or vertical sampling frequency." Therefore, Wong fulfills claim 



(2) However, it is not clear that Wong teaches the claim limitation of "the sampling rate 
varying between the first and second sampling rates for consecutive pixels arranged along any 



one given line parallel to the second axis". 

(3) Mitchell teaches a non-uniform or adaptive sampling patterns with variations in local 
sampling densities for super-sampling cells or pixel regions or pixels (e.g., Mitchell page 67-68). 

(4) It would have been obvious to one of ordinary skill in the art to have incorporated the 
Mitchell's non-uniform or adaptive sampling for super-sampling cells into the Wong's invention 
to select sampling patterns for pixels because Wong also teaches non-uniform sampling patterns 
and non-uniform pixel changes and further teaches that the determination of the appropriate 
super-smapling pattern to use in somewhat subjective (e.g., Wong column 5, lines 49-67) and 
therefore suggesting the use of different sampling patterns for consecutive pixels. Moreover, 
applicant fails to establish the criticality of the specific way of non-uniform or adaptive sampling 
for different pixels. 

(5) One having the ordinary skill in the art would have been motivated to do this because 
it would have provided a routine experimentation of the test sampling patterns to possibly reduce 
visible or invisible aliasing noise or to reduce signal to noise ratio by employing the different 
sampling patterns for the different pixels (e.g., Dippe page 73-74). 



27. 



Claim 28: 
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The claim 28 encompasses the same scope of invention as that of claim 27 except 
additional claimed limitation of the pixels of the image being arranged in rows parallel to the 
first axis and columns parallel to the second axis, and the first and second sampling rates 
alternating every row of pixels. However, Wong further discloses the claimed limitation of the 
pixels of the image being arranged in rows parallel to the first axis and columns parallel to the 
second axis, and the first and second sampling rates alternating every row of pixels (figures 1-7, 
column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 

Claim 29: 

The claim 29 encompasses the same scope of invention as that of claim 27 except 
additional claimed limitation of the first sampling rate being two samples per pixel and the 
second sampling rate being one sample per pixel. However, Wong further discloses the claimed 
limitation of the first sampling rate being two samples per pixel and the second sampling rate 
being one sample per pixel (i.e., super-sampling pattern relative to an arrangement of multiple 
pixels being non-uniform, see figures 1-7, column 4, lines 14-65, column 10, lines 23-37, column 
6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, 
lines 1-56). 

Claim 30: 

The claim 30 encompasses the same scope of invention as that of claim 27 except 
additional claimed limitation of the first sampling being two samples per pixel and the second 
sampling rate being one sample per pixel, the two sample locations per pixel for the first 



Application/Control Number: 09/823,935 



Page 38 



Art Unit: 2672 

sampling rate arranged within a pixel along a line forming an acute angle with respect to either 
the first or second axes. 

However, Wong further discloses the claimed limitation of the first sampling being two 
samples per pixel and the second sampling rate being one sample per pixel, the two sample 
locations per pixel for the first sampling rate arranged within a pixel along a line forming an 
acute angle with respect to either the first or second axes (i.e., super-sampling pattern relative to 

4 

an arrangement of multiple pixels being non-uniform, see figures 1-7, column 4, lines 14-65, 
column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, 
column 11, lines 1-67, column 12, lines 1-56). 



The claim 3 1 encompasses the same scope of invention as that of claim 27 except 
additional claimed limitation of the first sampling rate being two samples per pixel and the 
second sampling rate being one sample per pixel, the two samples per pixel for the first sampling 
rate arranged within a pixel substantially along and on opposite sides of a line parallel to either 
the first or second axes that divides the pixel in two, the axis to which the line is parallel 
alternating per consecutive pixel arranged along a line parallel to the first axis. 

However, Wong further discloses the claimed limitation of the first sampling rate being 

* 

two samples per pixel and the second sampling rate being one sample per pixel, the two samples 
per pixel for the first sampling rate arranged within a pixel substantially along and on opposite 
sides of a line parallel to either the first or second axes that divides the pixel in two, the axis to 
which the line is parallel alternating per consecutive pixel arranged along a line parallel to the 
first axis (i.e., super-sampling pattern relative to an arrangement of multiple pixels being non- 



Claim 31: 
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uniform, see figures 1-7, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 66-67, 
column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1-56). 



The claim 32 encompasses the same scope of invention as that of claim 31 except 
additional claimed limitation of the two samples per pixel of the first sampling rate varying for 
every other consecutive pixel lying along a line parallel to the first axis between a given 
sampling pattern and another sampling pattern which is substantially the same pattern rotated 90 
degrees. 

However, Wong further discloses the claimed limitation of the two samples per pixel of 
the first sampling rate varying for every other consecutive pixel lying along a line parallel to the 
first axis between a given sampling pattern and another sampling pattern which is substantially 
the same pattern rotated 90 degrees (i.e., super-sampling pattern relative to an arrangement of 
multiple pixels being non-uniform, see figures 1-7, column 4, lines 14-65, column 10, lines 23- 
37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 1 1, lines 1-67, 
column 12, lines 1-56). 

14. Claim 37: 

(1) Wong teaches a method for calculating values for pixels of an image (column 3, lines 
41-67, column 4, lines 1-65), comprising: 

Calculating sample values for pixels of the image in accordance with a sample pattern for 
each pixel, each pattern having four sample locations relative to a pixel, the region of potential 
sampling locations considered as evenly divided into a four-by-four array of sub-regions and the 



Claim 32: 



* 
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four sample locations arranged in a manner whereby no two of the four sample locations from a 
given sampling pattern are located along the same row, column, or diagonal of sub-regions 
(figures 5A-5L, column 5, lines 12-67, column 6, lines 1-65, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46); and 

Determining a value for at least two pixels by combining sample values calculated for the 
sampling locations for the pixel (column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66- 
67, column 7, lines 1-53, column 10, lines 23-46). 

(2) However, it is not clear that Wong teaches the claim limitation of "the sampling 
pattern varying per pixel between a first and a second sampling pattern". 

(3) Mitchell teaches a non-uniform or adaptive sampling patterns with variations in local 
sampling densities for super-sampling cells or pixel regions or pixels (e.g., Mitchell page 67-68). 

(4) It would have been obvious to one of ordinary skill in the art to have incorporated the 
Mitchell's non-uniform or adaptive sampling for super-sampling cells into the Wong's invention 
to select sampling patterns for pixels because Wong also teaches non-uniform sampling patterns 
and non-uniform pixel changes and further teaches that the determination of the appropriate 
super-smapling pattern to use in somewhat subjective (e.g., Wong column 5, lines 49-67) and 
therefore suggesting two different sampling patterns can be selected for consecutive pixels. 
Moreover, applicant fails to establish the criticality of the specific way of non-uniform or 
adaptive sampling using two different sampling patterns for different pixels. 

(5) One having the ordinary skill in the art would have been motivated to do this because 
it would have provided a routine experimentation of the test sampling patterns to possibly reduce 
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visible or invisible aliasing noise or to reduce signal to noise ratio by employing the alternating 
sampling patterns for the consecutive pixels (e.g., Dippe page 73-74). 

Claim 38: 

The claim 38 encompasses the same scope of invention as that of claim 37 except 
additional claimed limitation of the first and second sampling patterns alternating per 
consecutive pixel along at least part of at least one line parallel to a first axis of the image. 

However, Wong further discloses the claimed limitation of the first and second sampling 
patterns alternating per consecutive pixel along at least part of at least one line parallel to a first 
axis of the image (figures 5A-5L, column 4, lines 14-65, column 10, lines 23-37, column 6, lines 
66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1-67, column 12, lines 1- 
56). 

Claim 39: 

The claim 39 encompasses the same scope of invention as that of claim 38 except 
additional claimed limitation of the first and second sampling patterns alternating per 
consecutive pixel along at least part of at least one line parallel to a second axis of the image, 
perpendicular to the first axis. 

However, Wong further discloses the claimed limitation of the first and second sampling 
patterns alternating per consecutive pixel along at least part of at least one line parallel to a 
second axis of the image, perpendicular to the first axis (figures 5A-5L, column 4, lines 14-65, 
column 10, lines 23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, 
column 11, lines 1-67, column 12, lines 1-56). 
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15. Claim 49: 

(1) Wong teaches a method for calculating values for pixels of an image having pixels 
arranged in rows and columns parallel to first and second perpendicular axes, respectively 
(column 3, lines 41-67, column 4, lines 1-65), comprising: 

Calculating sample values for pixels of the image in accordance with a plurality of 
sample patterns, each pixel in the image having an associated sampling pattern (figures 5 A-5L, 
column 5, lines 12-67, column 6, lines 1-65, lines 66-67, column 7, lines.1-53, column 10, lines 
23-46); and 

Calculating a final value for a pixel of the image from respective calculated sample 
values (column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 

(2) However, it is not clear that Wong teaches the claim limitation of "the sampling 
patterns associated with the pixels of a first group of horizontally or vertically consecutive pixels 
being repeated for at least one following group of the same number of pixels, the same sequence 
of patterns appearing within at least one following group". 

(3) Mitchell teaches a non-uniform or adaptive sampling patterns with variations in local 
sampling densities for super-sampling cells or pixel regions or pixels (e.g., Mitchell page 67-68). 

(4) It would have been obvious to one of ordinary skill in the art to have incorporated the 
Mitchell's non-uniform or adaptive sampling for super-sampling cells into the Wong's invention 
to select sampling patterns for pixels because Wong also teaches non-uniform sampling patterns 
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and non-uniform pixel changes and further teaches that the determination of the appropriate 
super-smapling pattern to use in somewhat subjective (e.g., Wong column 5, lines 49-67) and 
therefore suggesting two different sampling patterns can be selected for consecutive pixels. 
Moreover, applicant fails to establish the criticality of the specific way of non-uniform or 
adaptive sampling using two different sampling patterns for different pixels. 

(5) One having the ordinary skill in the art would have been motivated to do this because 
it would have provided a routine experimentation of the test sampling patterns to possibly reduce 
visible or invisible aliasing noise or to reduce signal to noise ratio by employing the alternating 
sampling patterns for the consecutive pixels (e.g., Dippe page 73-74). 

Claim 51: 

Claim 51 is subject to the same rationale as claim 50 and is therefore rejected for the 
reasons set forth in above (see also Wong figures 5A-5L, column 4, lines 14-65, column 10, lines 
23-37, column 6, lines 66-67, column 7, lines 1-53, column 10, lines 23-67, column 11, lines 1- 
67, column 12, lines 1-56). 



16. Claim 63: 

(1) Wong teaches a method for calculating values for pixels of an image having pixels 
arranged in rows and columns parallel to first and second perpendicular axes, respectively 
(column 3, lines 41-67, column 4, lines 1-65), comprising: 

Calculating sample values for pixels of the image in accordance with a fixed set of 
sampling patterns stored in a read-only memory (it is apparent that sampling patterns to be stored 
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in a read-only memory; see a plurality of sampling patterns in figures 5A-5L, column 5, lines 12- 
67, column 6, lines 1-65, lines 66-67, column 7, lines 1-53, column 10, lines 23-46); and 

Calculating values for pixels of the image from respective calculated sample values 
(column 3, lines 41-67, column 4, lines 1-65, column 6, lines 66-67, column 7, lines 1-53, 
column 10, lines 23-46). 

(2) However, it is not clear that Wong teaches the claim limitation of "the sampling 
pattern for a given pixel determined by a calculation based upon the row and/or column 
containing the pixel". 

(3) Mitchell teaches a non-uniform or adaptive sampling patterns with variations in local 
sampling densities for super-sampling cells or pixel regions or pixels (e.g., Mitchell page 67-68). 

(4) It would have been obvious to one of ordinary skill in the art to have incorporated the 
Mitchell's non-uniform or adaptive sampling for super-sampling cells into the Wong's invention 
to select sampling patterns for pixels because Wong also teaches non-uniform sampling patterns 
and non-uniform pixel changes and further teaches that the determination of the appropriate 
super-sampling pattern to use in somewhat subjective (e.g., Wong column 5, lines 49-67) and 
therefore suggesting two different sampling patterns can be selected for consecutive pixels. 
Moreover, applicant fails to establish the criticality of the specific use of non-uniform or 
adaptive sampling patterns for different pixels. 

(5) One having the ordinary skill in the art would have been motivated to do this because 
it would have provided a routine experimentation of the test sampling patterns to possibly reduce 
visible or invisible aliasing noise or to reduce signal to noise ratio by employing the non-uniform 
sampling patterns for the different pixels (e.g., Dippe page 73-74). 
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17. Claims 86: 

The claim 86 encompasses the same scope of invention as set forth in claim 1 except 
additional claimed limitation of an apparatus for rendering of an image. However, Wong further 
discloses the claimed limitation of an apparatus for rendering of an image (column 3, lines 41- 
63). 

18. Claim 91: 

The claim 91 encompasses the same scope of invention as set forth in claim 27 except 
additional claimed limitation of an apparatus for rendering of an image. However, Wong further 
discloses the claimed limitation of an apparatus for rendering of an image (column 3, lines 41- 
63). 

19. Claims 93-97: 

The claim 93-97 encompasses the same scope of invention as set forth in claim 1-4 and 7 
except additional claimed limitation of an apparatus for rendering of an image. However, Wong 
further discloses the claimed limitation of an apparatus for rendering of an image (column 3, 
lines 41-63). 



Conclusion 



• 
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20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jin-Cheng Wang whose telephone number is (703) 605-1213. 
The examiner can normally be reached on 8:00 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Razavi can be reached on (703) 305-4713. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-6606 for regular 
communications and (703) 308-6606 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 395-3900. 
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